A view to a kill: ligands for Bcl-2 family proteins.
Apoptosis is the essential process of programmed cell death that, in multicellular organisms, regulates development and maintains homeostasis. Defects in the apoptotic molecular machinery that result in either excessive or insufficient apoptosis are observed in a remarkably wide range of human disease, prompting intense interest in pro- and anti-apoptotic proteins as therapeutic targets. A number of recent reports have described the discovery of ligands for anti-apoptotic Bcl-2 family proteins by a variety of approaches, including computational, combinatorial and evolutionary strategies. Both the design of ligands and the exploration of their mechanisms of action have been greatly enhanced by recent high-resolution structure determinations of proteins from this family. Several of the newly discovered ligands promote apoptosis, and some do so even in the face of overexpressed anti-apoptotic Bcl-2 proteins. Ligands that overcome the protective effects associated with up-regulation of anti-apoptotic Bcl-2 proteins represent especially promising therapeutic leads.